Objective. To determine the nature of inaccuracies likely to occur when standardized patients (SPs) are used to measure physician behaviour and to evaluate the potential impact of these inaccuracies on estimates of physician performance.
'performance coders' [7] . Unfortunately, few researchers using from the physician (e.g. arrhythmia, high blood pressure, SPs provide evidence that these conditions have been met, scars from major surgery). However, they did not undergo a nor do researchers report the potential impact of deviations physical examination. in the SPs' performances on outcome measurements. Indeed, knowledge about SPs as a source of data in health care Scenario development and standardized patient research is limited. Still, as with any instrument relying on training human factors, SPs are subject to variability. Tamblyn et al.
On the basis of work by Hutchison et al. [14] , and with their [8] [9] [10] [11] are among the few researchers who have studied this permission, we developed two scenarios: a recently retired phenomenon, showing that inaccuracies do occur in portrayal man between 55 and 65 years of age who had not seen a of the standard scenario and in recording the encounter, physician for 5 years, and a woman between 55 and 65 years and that these inaccuracies affect estimates of physician of age who was worried because one of her friends had just performance.
had a heart attack and who was looking for a new family We conducted a comparative trial to evaluate the impact physician because hers had recently retired. The SPs were of a continuing medical education (CME) workshop on the given an excuse to avoid undergoing a rectal or pelvic preventive practices of family physicians, using unannounced examination. SPs as a standardized stimulus for physicians and as a means
The SPs were given a detailed description of the scenario of measuring physicians' behaviour [12] . In this article, we [7] , consisting of a standard opening sentence, information report and discuss four aspects of SP-based research: (1) our that could be shared spontaneously with the physician, inexperience with the SP research method; (2) the rate of formation that was to be provided only if the physician asked detection of SPs (unblinding) and the conditions associated particular questions, a specific emotional tone for the visit, with detection; (3) the accuracy of portrayal of various aspects and a closing sentence. The SPs kept their own names, of the SP scenario and its impact on the estimates of physician birth dates, and employment records, but marital status performance; and (4) the accuracy of coding and the impact was standardized. Each scenario included 11 key points of of coding errors on the estimates of physician performance. standardized information to be addressed in the visit (Table  1) . During training, the SPs first engaged in role-playing with
Methods
physicians on the research team (including M.-D.B. and E.H.). Then, they practised with physicians who were not involved Context in the study. The latter interviews were recorded on video. Ninety-two physicians who were accepting new patients into The external physicians met with the research team and their practices participated in the main study, which was suggested ways to make the scenarios and the SP portrayals designed to evaluate the impact of an educational workshop more realistic. The video recordings of the female scenario on the implementation of recommendations made by the were reviewed with the female SPs, while those of the male Canadian Task Force on Preventive Health Care (CTFPHC) scenario were reviewed with the male SPs. In addition, the [13] . Participating physicians were informed that within a research team compiled a video illustrating the best examples period of 6 months after they agreed to enter the study, they for each of the 11 key points in the scenario. This part of would receive visits from two unannounced SPs, who would the training was spread over three meetings and lasted a total record the visits by means of a hidden microphone. The of 10 hours. physicians were randomly assigned to attend the CME workNext, with the help of video recordings, the SPs were shop either before or after the SP visits. A total of 179 SP trained to record the performance of the physicians on a visits were carried out between June 1998 and September coding grid until their coding became uniform. During this 1999.
process, ambiguities in the coding criteria were clarified. This The study was approved by the Ethics Committee at the session lasted 4 hours. Research Centre of the University of Montreal Health Centre Finally, each SP made an impromptu visit to another (Centre Hospitalier de l'Université de Montréal).
physician who had agreed to participate in the training. During this visit the SP practised all aspects of the scenario: Recruitment of standardized patients arriving at the clinic, turning on the hidden microphone (in a handbag for the women or in a leather pouch for the men), Eighteen individuals (nine women, nine men) were recruited going through the interview and physical examination, and from volunteer associations and senior citizens' clubs. They coding the physician's performance. The audio recordings were interviewed to confirm their suitability to participate as and notes about SP performance made by the physicians SPs (understanding of the study's objectives; capacity to were analysed by the research assistant (M.R.), who rated the organize one's thought; absence of issues with the medical SP's accuracy of portrayal of the scenario and independently profession). They had to be comparable in terms of physical coded the physician's performance. A group feedback session characteristics that might influence a physician's behaviour lasting about 3 hours was held after these practice visits. during a medical checkup (e.g. ethnic origin, body mass index SPs were allowed into the field when they reached 90% between 22 and 25) and they had to be free from any specific abnormality or disease that could trigger a particular response accuracy in portrayal and coding. During the project, the new patients and for those working in clinics with several research assistant listened to the taped interviews regularly participating physicians, in an attempt to prevent detection to ensure that accuracy of portrayal of the scenarios and of the SPs. In these instances, the two SPs went into the accuracy of coding were maintained. She gave feedback to physician's office separately. each SP as required.
Each of the SPs had a medical insurance card issued for the purposes of the project issued by the Quebec Health Fieldwork of standardized patients Insurance Board (la Régie de l'Assurance Maladie du Québec), At the time each participating physician was recruited, the so that physicians would bill for the visits in the usual manner. research team determined the specifics of making an ap-Physicians were given an 'alert card' to be sent to the research pointment with the physician and passed this information to team if they thought they had detected an SP. the SPs, who made their own appointments. When making Every 3 months, the SPs met with the research team for an appointment, each SP used a local address after 'scouting 2 hours. During these quarterly gatherings, the scenarios and around' in the neighbourhood of the physician's office.
coding were reviewed, and the participants shared their The SP visits occurred on average 4 months before or impressions and gave examples of how they had handled after the CME workshop. On average, there was a 1-month certain situations. The meetings also helped to maintain interval between the visits of the two SPs to each physician. participants' enthusiasm for the project. Of the 18 individuals However, for 24 physicians, the two SP visits occurred on initially recruited and trained, 10 (five men, five women) the same day, by SPs who presented themselves as a couple. completed the whole study. Eight SPs left the study; four left during/after training, while four left during the course This strategy was used for physicians who accepted few of visits to study physicians. They cited personal and health examination and was therefore excluded from this calculation). The research assistant used a coding grid identical reasons for withdrawing from the study.
to the one used by the SPs. The overall percentage of agreement and the inter-rater agreement, as estimated by the Indicators of physician performance kappa statistic [16] , were calculated for each item. For points Physician performance was evaluated on the basis of 21 where the research assistant disagreed with the SP's coding, items from the CTFPHC recommendations for the scenarios final coding was determined by the research team as a whole. portrayed by the SPs [13] . The SPs coded information for This coding was the basis for the analysis. The association the 13 items related to counselling, physical examination, and between the accuracy of coding and the A/B and D/E scores vaccination, using a coding grid similar to one used by was evaluated using the Spearman correlation coefficient [15] . Hutchison et al. [14] . The grid was organized as a set of An ANOVA model [15] was fitted to explore the association questions on each of the items (e.g. 'During your visit to the between disagreement on coding and the performance scores office, did the doctor advise you about wearing your seat attributed to the physician on the basis of SP coding. SPSS belt?'), which were to be coded as 'done' or 'not done'. They software (version 9) [17] was used for all the analyses. Visits completed the grid immediately after leaving the physician's made by couples were merged with the other visits. office, attaching to it any prescriptions they received for screening tests; these prescriptions accounted for the other eight items from the CTFPHC recommendations. Scores Results were calculated for the preventive manoeuvres recommended by the CTFPHC (termed the A/B score) and for the manDetection of standardized patients oeuvres recommended for exclusion (the D/E score).
Physicians returned a total of 16 alert cards, of which 14 were for SPs detected by eight physicians. The detection rate Analyses was therefore 8%. Detected visits generally took place sooner Assessment of the detection rate was based on all 179 visits. after a previous SP visit than undetected ones (0.6 versus 2 We explored the association of SP detection with the interval months, respectively), but this difference was not statistically between the two visits, the presence of other participating significant. Of the 14 detected visits, eight involved couples physicians within the same clinic, the location of the clinic, who visited the physician on the same day. Therefore, 17% and individual SPs. All the visits were taped except 14 (the of the 48 visits involving couples were detected, whereas SPs forgot to start the recorder for 12 visits, and the audio only six (5%) of the 131 visits made by individuals were was inaudible for two visits).
detected. No SP was detected more frequently than any other. Throughout the study the research assistant listened to all Detected visits occurred more frequently in practice settings the tapes in order to detect departure from the scenario and outside large urban centres (five of the eight physicians). One to give appropriate feedback to the SPs. However, in order physician reported contradictions in the history. Another had to stay within the budget limits, it was decided from the start a feeling of being evaluated, and a third found a similarity that portrayal accuracy and inter-rater agreement between between the SP's case history and the scenario in the CME SPs and the research assistant would be formally evaluated workshop. on half of the visits for each SP, at regular intervals from the beginning to the end of the study. Detected visits were Accuracy of portrayal of scenarios and impact on excluded from this analysis. Thus, 82 (46%) of the visits performance scores (representing each SP according to his or her total number of visits) were formally evaluated by the research assistant, Overall accuracy of portrayal of the scenario was high: 93.5%
for women and 84.8% for men. Accuracy at the beginning to determine the accuracy of the scenario's portrayal and reproducibility of the coding. Analyses were performed sep-of the interview was slightly lower among the male SPs than among the female SPs (75.0% versus 94.4%, respectively). arately for the male and female scenarios because both cases were different as far as the clinical cues given to the physicians One male SP was much less successful in avoiding a rectal examination than the others (83.3% deviation). Another SP and the expected performance. However, we did not have any hypothesis related to gender effect on the results and often digressed from the scenario with respect to his knowledge of the prostate-specific antigen test (45.5% deviation). did not explore this possibility.
Accuracy of portrayal was calculated as the percentage, for He had a greater tendency than the others to chat socially with the physician. This issue was discussed with him and each visit, of the 11 key points for which the SP demonstrated correct behaviour. The association between accuracy of por-he was able to adjust his behaviour. Most of the errors made by female SPs related to the mammography and the end-oftrayal and the A/B and D/E scores was non-linear and was therefore evaluated using the Spearman correlation coefficient interview items. Two of the female SPs who completed the study made errors in reporting the date of the most recent [15] .
Accuracy of coding of physician performance was evaluated mammography examination, whereas the other three female SPs always reported the correct date. The accuracy of portrayal on the basis of the 10 items that could be validated by listening to the audiotape recordings (one item, 'clinical breast at the end of the interview was more variable among the female SPs, ranging from zero (one woman always neglected examination', coded by SPs was related to the physical to ask for electrocardiography if the physician did not order physician. Like other authors who have studied detectionit) to 100% (average 74.4%). Concluding the interview was related factors [20] , we noted that physicians who accepted also a problem for the men (63.9% accuracy). The SPs told few new patients, as well as those who received closely spaced us that it could be difficult to get the final remark in when SP visits, were more likely to detect the SPs. Researchers the physician was concluding the visit rapidly.
have little control over such factors. The strategy we used Accuracy of portrayal was not significantly correlated with to reduce detection by physicians who were accepting few physician performance scores for male SPs (correlation co-new patients, i.e. sending SPs as a couple, did not work well efficients were 0.17 for the A/B score and 0.18 for the D/ so we do not recommend it. There remains the question of E score). For the female SPs, accuracy of portrayal was the interval between visits. Clearly, it is desirable to separate somewhat associated with the A/B score (correlation SP visits by more than 1 month if more than one visit to coefficient = 0.30; P = 0.09) but not associated with the D/ each physician is planned. Although this was possible for E score (correlation coefficient = 0.06).
most of the physicians in our study, it can be difficult, depending on the restrictions inherent to the protocol (e.g. if the visits have to be made before the physician attends a Reproducibility of coding and impact on physician previously scheduled workshop). Conversely, prolonging the performance scores study may increase the physician dropout rate, may be a Table 2 summarizes the reproducibility analysis. Overall agree-source of fatigue for the SPs, and may require further checks ment between the SPs and the research assistant, as well as of SP standardization. the kappa value, were high for visits by both female SPs
In terms of accuracy of portrayal of the scenarios and (agreement = 90.5%, kappa = 0.66) and male SPs accuracy of coding of physician performance, we are among (agreement = 90.1%, kappa = 0.68). Inter-rater agreement the few medical researchers who have rigorously evaluated was not as good (<80%) for items concerning assessment of the SP technique with a large number of physicians and sites. the amount of alcohol consumed, and counselling to stop Several studies of this type have been carried out in the context smoking for men and counselling about physical activity for of medical education, but in these studies the physicians were women. In almost every case, the differences in coding generally informed that they were dealing with SPs [21] . between the SP and the research assistant favoured the Carney et al. [22] reported high levels of inter-rater agreement physician (i.e. the SP was less severe than the research and high kappa values in a study similar to ours, which assistant in his or her judgement of the performance of examined a training programme for family physicians to counselling).
improve cancer control skills. However, those researchers There was no association between the inter-rater agreement provided no details about the nature of the deviations or and the physician performance scores, except for the A/B their impact on study outcomes. score for visits by male SPs, which reached marginal statistical Some of the kappa values in this study were low despite significance (correlation coefficient = −0.29; P = 0.05); acceptable values for percentage agreement. This discrepancy again, the SPs' judgements on items related to counselling can be explained by the asymmetry of the margins for these were more favourable to the physicians than those of the variables, but it raises the issue of whether kappa values are research assistant.
valid as a measure of inter-rater agreement under these circumstances [23, 24] . To the best of our knowledge, only the studies conducted by Tamblyn et al. [8] are comparable to ours [9-11]. Like Discussion them, we have emphasized that deviations from the scenarios and deviations in the coding of physician performance affect Our results confirm that SPs can be used to evaluate the the performance scores. The impact in our study was less performance of complex medical activities in the course of significant than that observed by Tamblyn et al.
[8], probably health services research. However, despite the many prebecause our basic scenario was less complicated (a visit for cautions taken, some SPs were detected. In addition, standa medical checkup, rather than a consultation with one of ardization was not always perfect, which affected some of two elderly SPs suffering from osteoarthritis, one of whom the measures of physician performance. also had melena). In both our study and those of Tamblyn In many respects these results are consistent with, or better et al. [8] [9] [10] [11] , the deviations generally favoured the physicians. than, those previously reported. The detection rate in this
The deviations from the standard male scenario, the most study (8%) was lower than the rates reported by other frequent of which involved the prostate-specific antigen (PSA) researchers using the unannounced patient technique (typtest and the rectal examination, did not influence the D/E ically 10-20%) [14, 19] . We attribute the low detection rate score, which consisted of only four items, including preto the quality of standardization for the scenarios and to scription of the PSA test. However, deviations from the the specific preparation that the SPs received for making standard female scenario were associated with more faappointments (e.g. details about the referral process and a vourable A/B scores. We suggest that the decision to prescribe visit to the neighbourhood before the appointment). In fact, the PSA test probably depends more on the physician than the main factors associated with detection were related to on his or her perception of what the patient expects. More physician characteristics, rather than those of the SPs, and to the length of time between the two SP visits to each generally, we cannot assume what impact deviations will have Table 2 Accuracy of physician performance coding as reported by standardized patient (SP) and research assistant, and disparities between these reports
Item evaluated
Visits by male SPs (n The CAGE questionnaire [18] , a tool to assist assessment of alcohol use, consisting of four questions: (C) Have you ever felt you ought to cut down on drinking?; (A) Have people annoyed you by criticizing your drinking?; (G) Have you ever felt bad or guilty about drinking?; and (E) Have you ever had a drink first thing in the morning to steady your nerves or get rid of a hangover (eye-opener)? Reproduced with permission [18] . on performance scores; they must be observed. This situation Acknowledgements emphasizes that each SP scenario is unique. It could be interesting to explore further to what extent gender dif-We are grateful for the vision and guidance of Dr Claude ferences affect the accuracy of coding, a phenomenon into Beaudoin, now deceased, in the early stages of this study. We which our data provide no insight. also thank Drs Robyn Tamblyn, Brian Hutchison, and Christel Many deviations in coding were related to counselling, an Woodward, who kindly agreed to share with us their exelement of medical performance that is particularly significant periences on standardized patient methodology. Finally, we with respect to prevention. Furthermore, in theory, using SPs want to thank our standardized patients and all the physicians is an especially appropriate way to obtain information about who participated in the study. This study was made possible this kind of activity, for which files and clinical vignettes are by a grant from the Medical Research Council of Canada and by Aventis Pharma, a participant in the MRC-PMAC less valid [4] . The SPs were less severe in their assessment programme. of counselling performance than was the research team, and they were sometimes satisfied by very superficial inquiries or remarks (e.g. 'Do you occasionally drink?' or 'You should stop smoking'). We cannot determine from these data whether Financial disclosure such inquiries or statements would have satisfied real patients. However, Tamblyn et al.
[10] reported a high correlation M.-D.B., D.S. and M.R. received financial support from between SPs and real patients seeing the same physician in Aventis Pharma to attend conferences where preliminary terms of their perceptions of the quality of the interview. results of the study were presented. These findings raise the possibility that the experts (e.g. the CTFPHC) have more stringent criteria for quality in the area of counselling than do actual patients. Nonetheless, the use References of SPs is certainly the best way to evaluate this aspect of medical performance. variability in SP portrayals and in coding. For questions related to counselling, researchers should probably spend
